Strain 89 of Clostridiumn botulinum type G produces a protein which behaves as a cryoprotein.
Clostridium botulinum strain 89, which produces a toxin distinct from the six known types (A through F), is considered to be the prototype of C. botulinum type G (4; Gimenez and Ciccarelli, in press). The present communication describes the production by this strain of a protein which, in its change from sol to gel state at appropriate temperatures, behaves as a cryoprotein.
The strain was grown by the dialysis sac method. Culture medium was made by dissolving (w/v) 4.0% proteose peptone (Oxoid), 1.0% yeast extract (Fisher Scientific Co.), and 1.0% glucose, adjusting pH to 7.2, and sterilizing at 121 C for 30 min. A cellophane sac, immersed in 450 ml of medium contained in a flask, was inoculated with 50 ml of a 1:250 dilution (in 0.85 % saline) of a culture that had been grown for 20 hr (30 C) in chopped meat medium. Incubation was at 30 C for 8 days in an atmosphere of L.P.G. (unknown mixture of propane and butane).
The 5 to 7 ml in each cellophane sac at the end of incubation was collected and centrifuged at 14,000 X g for 10 min at room temperature. The supernatant fluid, containing an average 20 mg of protein per ml (6), was passed through a cellulose acetate membrane filter. When the clear fluid was stored at 4 C, a faint cloudiness was evident within 24 hr; a flocculent, white sediment developed by the fourth to fifth day.
The sediment was resuspended and the sample was centrifuged at 2 C at 15,000 X g for 15 min. The pellet was washed three times with cold 0.85% saline by centrifugation and was stored in saline at 2 to 4 C. About 12% of proteins in the starting culture fluid filtrate was present in this cryoprotein fraction. Change of gel to sol state occurred slowly at 24 C and rapidly at 37 C. The highest temperature range at which cryoprotein precipitated was 10 to 12 C. Gel-sol-gel changes could be repeated many times.
The culture fluid from which the cryoprotein fraction had been obtained was saved as the "supernatant" fraction; (NH4)2SO4 was added to final 60'/,, concentration to a sample of this fraction. The precipitate, developed during overnight holding at 4 C, was collected by centrifugation and dissolved in water. This ammonium sulfate-precipitated fraction was then dialyzed at 4 C for 20 hr against several changes of water. Absent "Supernatant" 5,000 185,000 37 Present Ammonium 30,000 270,000 9 Present sulfate-precipitated a Trypsin treatment was incubation with crystalline trypsin (0.01% final concentration) for 2 hr at 37 C, pH 5.8 (3) .
bActivation factor: toxicity before trypsin treatment to toxicity after trypsin treatment.
Samples of the three fractions (cryoprotein, "supernatant," ammonium sulfate-precipitated) were equilibrated to 37 C. The solutions were then tested for hemagglutinating activity (2) and for intraperitoneal toxicity for mice (Table 1) . Known cryoproteins are plasma proteins, generally immunoglobulin complexes, which appear in man and other mammals during active immunization (1) or in association with some immune disorders (5, 7-9). We have not been able to find reports of cryoprotein of bacterial origin and believe this communication to be the first on such a substance.
Relationship of the cryoprotein to type G botulinal toxin is uncertain. The protein could be a toxin of low specific toxicity, or toxicity in the cryoprotein fraction could be due to toxin that cryoprotein carries down during its precipitation.
Work is in progress to determine whether other C. botulinwn types produce cryoprotein and to ascertain the possible relation of the protein to botulinal toxin. Thanks are given to H. Sugiyama for comments and corrections of the English version of this note.
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